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METHOD FOR DiHBPriNG MAGNETIC MARKER _ 

PURPOSE: To identify the kind or quantity of an article by a small sized 
device without using a detection coil by a method wherein the impedance of 
an exciting circuit is set so as to be smaller than that of a magnetic fine 
wire and the change of magnetic flux is detected on the basis of the change 
of the current waveform of an exciting coil. 

CONSTITOTIONrA detection resistor 9 is connected across an exciting coil 5 
and an AC power supply 6 and both ends thereof are connected to a measuring 
device 8 and the internal irt^edance of the power supply 6, the value of the 
resistor 9 and the iit^^edance of the coil 5 are set so as to be smaller than 
the in^edance of a magnetic fine wire so that an exciting current changes in 
the circuit through which the exciting current flows by the presence of a 
magnetic marker 1. By this constitution, since the exciting current changes 
by the change of magnetic flux due to the coercive force of the magnetic 
fine wire, a detection signal can be taken out by subtracting the 
differential waveform of an exciting power supply from the waveform change 
of the current or the differential waveform of said current. Since no 
detection coil is used at this time, a device becomes simple and a small- 
sized device can be constituted corresponding to a use purpose such as the 
identification of a small article 2. 
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♦ NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 ♦♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The method of detection of the magnetic marker characterized by setting up the impedance smaller than the 
impedance of a magnetic thin line, and detecting flux reversal from current wave form change of an exiting coil using the 
excitation circuit which consists of AC power supply, detection resistance, and an exiting coil in case a magnetic-hysteresis 
curve carries out ac energisation of the magnetic marker which has two or more magnetic thin lines from which square shapes 
are indicated to be and coercive force differs mutually and detects the flux reversal of each magnetic thin line. 
[Claim 2] The method of detection of the magnetic marker characterized by to set up the impedance smaller than the 
impedance of a magnetic thin line, to deduct an excitation power supply differential wave from the wave which differentiated 
current wave form change of an exiting coil using the excitation circuit which consists of AC power supply, detection 
resistance, and an exiting coil, and to detect flux reversal in case a magnetic-hysteresis curve carries out ac energisation of the 
magnetic marker which has two or more magnetic thin lines from which square shapes are indicated to be and coercive force 
differs mutually and detects the flux reversal of each magnetic thin line. 

[Claim 3] The method of detection of the magnetic marker characterized by connecting the compensating coil which has an 
impedance equivalent to an exiting coil in the excitation circuit section, and compensating an exciting-current wave in 
performing a method according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method of detection of the magnetic marker which attaches in goods and 

discriminates the kind and quantity of the goods. 

[0002] 

[Description of the Prior Art] A coil detects the induced voltage by the magnetic flux which is made to pass through the inside 
of an alternating current magnetic field, and generates the goods furnished with the magnetic marker in a magnetic marker, 
and the method of discriminating the kind of goods is learned. Drawing 10 is the ♦* type view having shown the unportant 
section composition with the perspective diagram about the equipment under application by Japanese Patent Application No. 
No. 153274 [ two to ] from the same applicant as an example of a goods identification unit which used the magnetic marker. 

drawing 10 , it is on the belt 4 with which the goods 2 fUmished with the magnetic marker 1 are stretched by two blocks 3, 
and goods 2 move in the direction of an arrow on the belt 4 it runs by rotation of a block 3 with the magnetic marker 1 . Two 
exiting coils 5 are arranged so that a bek 4 may be inserted into the run way of a belt 4 from both sides, and these exiting coils 
5 are connected to AC power supply 6. Two or more sensing coils 7 prepared near the belt 4 inserted into two exiting coils 5 
are connected to a measuring instrument 8. Magnetic flux changes with the alternating current magnetic fields which the 
magnetic marker 1 which runs a belt 4 top with goods 2 generates from an exiting coil 5. It takes out as an induced voltage 
which produces the flux reversal in a sensing coil 7, this is processed with a measuring instrument 8, and goods 2 are 
discriminated. 

[0003] It is suitable to use the thin line of the amorphous magnetism alloy with which a magnetic-hysteresis curve has the 
large Barkhausen effect by the square shape as a magnetic marker 1. The magnetic marker 1 fixes and uses for plastics etc. 
two or more magnetic thin lines from which coercive force differs. Magnetic flux is rapidly reversed in time when the 
magnetic field by the exiting coil 5 became the value of coercive force, and pulse-like voltage carries out induction of each 
magnetic thin line to a sensing coil 7. The kind and quantity of goods 2 are discriminable from this induced voltage. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the method of discriminating goods like the above using the magnetic 
marker of an amorphous magnetism alloy thin line is usefiil, since the sensing coil 7 other than an exiting coil 5 is needed and 
the installation position and direction of a sensing coil 7 must be further decided appropriately as the magnetic flux produced 
in a magnetic marker was shown in drawing 10 by the method of detecting with a coil, the whole equipment is made very 
complicated. Therefore, when applying to goods small, for example depending on the purpose of using a goods identification 
unit, it is desirable to use the method of detection of the magnetic marker which omitted the sensing coil 7, considered as 
compact equipment, and fitted this. 

[0005] this invention is made in view of an above-mentioned point, and the purpose is in offering the method of detection of 
the magnetic marker which can discriminate goods from a part for current change of the exiting coil by the magnetic marker, 
without using a sensing coil. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the method of this invention sets 
up the impedance of the excitation circuit section smaller than the impedance of a magnetic thin line, changes an exciting 
current by the flux reversal in the coercive force of each magnetic thin line of a magnetic marker, without using a sensing coil, 
deducts an excitation power supply differential wave from this current wave form change or the differential wave of this 
current, and makes this a detectmg signal. 
[0007] 

[Function] In the time zone when magnetic flux is changing with the coercive force of each magnetic thin line of a magnetic 
marker Since it becomes the shape of a stage almost fixed [ an exciting current ] and small and becomes the same as an 
excitation power supply wave in other time zones, goods are discriminable from the existence of a stage-like wave, moreover, 
the differential wave of an exciting current If it becomes small toward zero and flux reversal is lost while carrying out flux 
reversal with coercive force, it will return to the original value and will change in the shape of a pulse. By removing a part for 
an excitation power supply wave from this differential wave, the voltage of the shape of a pulse suitable for the magnetic 
marker is obtained, and it becomes discriminable [ goods ] from this pulse-like voltage. 
[0008] 
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[Example] Hereafter, the method of this invention is explained based on an example. It is shown in drawing 1 by using as a ♦* 
type view composition of the goods identification unit which applies the method of this invention, and drawing 10 and the 
intersection are expressed with the same sign. Although the magnetic marker 1, goods 2, the belt 4, etc. are the same as 
drawing 10 , in drawing 1 , between an exiting coil 5 and AC power supply 6, they connected the detection resistance 9 and 
have connected the ends to a measuring instrument 8» The circuit where an exciting current flows sets up smaller than the 
impedance of a magnetic thin line the internal impedance of AC power supply 6, the value of the detection resistance 9, and 
the impedance of an exiting coil 5 so that an exciting current may change with the existence of the magnetic marker 1, 
[0009] Although the direction of the magnetic thin line used for the magnetic marker 1 which uses as many things from which 
the size of coercive force differs mutually as possible can increase the number of discernment goods, it describes the case 
where the magnetic thin line which is three kinds from which the size of coercive force differs is used here in order to simplify 
explanation. Drawing 2 is the magnetic-hysteresis curvilinear view of these magnetism thin line, and is expressed with the 
solid line, the dotted line, and the alternate long and short dash line, respectively. Hm The maximum of a magnetic field, and 
HI, H2 and H3 It is the coercive force of the magnetic thin line of each magnetic thin line. 

[0010] Drawing 3 is the magnetic field wave form chart of a time zone in case the magnetic marker 1 is in the position which 
passes through between two exiting coils 5. Since the magnetic flux of a magnetic thin line changes rapidly by coercive force 
HI (tl), H2 (t2), and H3 (t3) as shown in drawing 3 , a magnetic field, i.e., an exciting current, becomes almost fixed, and it 
becomes the shape of a small stage. Inside t4, t5, and t6 of drawing 3 Coercive force of a negative side - HI, -H2, and -H3 
Expressing time corresponding, a wave shows the shape of a small stage like a positive side. Goods discernment is possible 
by distinguishing the existence of the shape of this stage. 

[001 1] Moreover, as for the above method, it is effective to consider as the formal detecting signal which avoided this since 
the measuring instrument 8 became complicated, and differentiated the magnetic field wave of drawing 3 also from the point 
of detection precision. Then, in addition to the equipment of drawing 1 , as shown in drawing 4 , from the ends of the 
detection resistance 9, it connects in series and a differentiator 10, the excitation part compensator 11, and a measuring 
instrument 8 are used. The output of the differentiator 10 of the wave acquired here, i.e., drawing 4 , is time tl, t2, and t3, as 
shown in the wave form chart of drawing 5 . And t4, t5, and t6 It changes in the shape of a pulse toward zero. Drawing 6 is the 
wave form chart which removed a part for a wave in case there is no magnetic marker 1 (here sine wave) from the wave of 
drawing 5 with the excitation part compensator 11 shown in drawing 4 , and is time tl, t2, and t3. And t4, t5, and t6 It 
becomes pulse-like voltage and can use as a recognition signal 

[0012] Drawing 7 is the ** type view showing the composition when differentiating a magnetic field (exciting current) using 
the detection mutual induction machine 12, and not using the differentiator 10 of drawing 4 . However, the exiting coil 5 and 
the measuring instrument 8 have omitted illustration. The detection mutual induction machine 12 needs to make the resistance 
of an upstream, and a reactance as small as possible in order to make an impedance small. The output at this time becomes 
equivalent to the wave shown in drawing 5 . 

[0013] As mentioned above, the method of this invention needed to remove a part for a magnetic field in case the magnetic 
marker 1 does not pass along between exiting coils 5 (a part for an exciting current), and the excitation part compensator 1 1 
by the electronic circuitry was used for it by drawing 4 . However, as for this method, when the wave and size of AC power 
supply 6 are changed, compensation has a bird clapper insufficiently. Then, the method for compensating below for a part for 
this exciting current more completely is described. 

[0014] Drawing 8 is the ** type view showing the composition which used the compensating coil 13. In drawing 8 , the 
compensating coil 13 equivalent to an exiting coil 5 and the compensation resistor 14 equivalent to the detection resistance 9 
are connected to AC power supply 6 in series, and these are connected to it in parallel with the circuit of an exiting coil 5 and 
the detection resistance 9. Since these two circuits have the the same circuit conditions, its same is said of each current. It can 
be made the same wave as the wave shown in above-mentioned drawing 6 by taking out both current from the detection 
resistance 9 and a compensation resistor 14, differentiating with two differentiators 10, and making it both difference by the 
subtractor 15. The exiting coil 5 and the measuring instrument 8 have omitted illustration like [ drawing 8 ] drawing 7 . 
[0015] Drawing 9 is the ** type view of composition of having used the compensation mutual induction machine 16, and is 
connected from AC power supply 6 at the series circuit of an exiting coil 5, the series circuit of the detection mutual induction 
machine 12 and a compensating coil 13, and the compensation mutual induction machine 16, respectively. It can be made the 
same wave as the wave shown in above-mentioned drawing 6 by detecting the differential value of the current of both circuits 
from secondary [ of the detection mutual induction machine 12 and the compensation mutual induction machine 16 ], 
connecting secondary to a retrose, and making it both difference. Illustration of an exiting coil 5 was omitted in drawing 9 . 
When using the method stated by drawing 8 and drawing 9 and there are change of AC power supply 6 and change of the 
resistance of the coil by change of a room temperature or an electric wire, a part for an exciting current can fully be 
compensated. 
[0016] 

[Effect of the Invention] Although the magnetic marker which has a magnetic thin line is stuck on goods and the magnetic 
marker method of detection which discriminates the kind and quantity of goods from the flux reversal of through and a 
magnetic thin line usually performs a magnetic field using a sensing coil As the example described the method of this 
invention, the impedance of the excitation circuit section is set up smaller than the impedance of a magnetic thin line. Since an 
exciting current is changed by the flux reversal in the coercive force of each magnetic thin line of a magnetic marker, an 
excitation power supply differential wave is deducted from this current wave form change or the differential wave of this 
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current and these were taken out as a detecting signal, Utility value is very high, when considering as compact equipment 
according to the purposes of use, such as discernment of small goods, witiiout using a sensing coil, since equipment becomes 
easy. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the method of detection of the magnetic marker which attaches in goods and 
discriminates the kind and quantity of the goods. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] A coil detects the induced voltage by the magnetic flux which is made to pass through the inside 
of an alternating current magnetic field, and generates the goods fiimished with the magnetic marker in a magnetic marker, 
and the method of discriminating the kind of goods is learned. Drawing 10 is the ** type view having shown the important 
section composition with the perspective diagram about the equipment under application by Japanese Patent Application No. 
No. 153274 [ two to ] from the same applicant as an example of a goods identification unit which used the magnetic marker. 
In drawing 10 , it is on the belt 4 with which the goods 2 fUmished with the magnetic marker 1 are stretched by two blocks 3, 
and goods 2 move in the direction of an arrow on the belt 4 it runs by rotation of a block 3 with the magnetic marker L Two 
exiting coils 5 are arranged so that a beh 4 may be inserted into the run way of a belt 4 from both sides, and these exiting coils 
5 are connected to AC power supply 6. Two or more sensing coils 7 prepared near the belt 4 inserted into two exiting coils 5 
are connected to a measuring instrument 8. Magnetic flux changes with the alternating current magnetic fields which the 
magnetic marker 1 which runs a belt 4 top with goods 2 generates from an exiting coil 5. It takes out as an induced voltage 
which produces the flux reversal in a sensing coil 7, this is processed with a measuring instrument 8, and goods 2 are 
discriminated. 

[0003] It is suitable to use the thin line of the amorphous magnetism alloy with which a magnetic-hysteresis curve has the 
large Barkhausen effect by the square shape as a magnetic marker 1, The magnetic marker 1 fixes and uses for plastics etc. 
two or more magnetic thin lines from which coercive force differs. Magnetic flux is rapidly reversed in time when the 
magnetic field by the exiting coil 5 became the value of coercive force, and pulse-like voltage carries out induction of each 
magnetic thin line to a sensing coil 7. The kind and quantity of goods 2 are discriminable from this induced voltage. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The magnetic marker method of detection which sticks the magnetic marker which has a magnetic 
thin line on goods, and discriminates the kind and quantity of goods for a magnetic field from the flux reversal of through and 
a magnetic thin line, Usually, although carried out using a sensing coil As the example described the method of this invention, 
the impedance of the excitation circuit section is set up smaller than the impedance of a magnetic thin line. Since an exciting 
current is changed by the flux reversal in the coercive force of each magnetic thin line of a magnetic marker, an excitation 
power supply differential wave is deducted from this current wave form change or the differential wave of this current and 
these were taken out as a detecting signal. Utility value is very high, when considering as compact equipment according to the 
purposes of use, such as discernment of small goods, without using a sensing coil, since equipment becomes easy. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although the method of discriminating goods like the above using the magnetic 
marker of an amorphous magnetism alloy thin line is useful, since the sensing coil 7 other than an exiting coil 5 is needed and 
the installation position and direction of a sensing coil 7 must be further decided appropriately as the magnetic flux produced 
in a magnetic marker was shown in drawing 10 by the method of detecting with a coil, the whole equipment is made very 
complicated. Therefore, when applying to goods small, for example depending on the purpose of using a goods identification 
unit, it is desirable to use the method of detection of the magnetic marker which omitted the sensing coil 7, considered as 
compact equipment, and fitted this. 

[0005] this invention is made in view of an above-mentioned point, and the purpose is in offering the method of detection of 
tiie magnetic.marker which can discriminate goods from a part for current change of the exiting coil by the magnetic marker, 
without using a sensing coil. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the method of this invention sets 
up the impedance of the excitation circuit section smaller than the impedance of a magnetic thin line, changes an exciting 
current by the flux reversal in the coercive force of each magnetic thin line of a magnetic marker, without using a sensing coil, 
deducts an excitation power supply differential wave from this current wave form change or the differential wave of this 
current, and makes this a detecting signal. 
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OPERATION 



[Function] In the time zone when magnetic flux is changing with the coercive force of each magnetic thin line of a magnetic 
marker Since it becomes the shape of a stage almost fixed [ an exciting current ] and small and becomes the same as an 
excitation power supply wave in other time zones, goods are discriminable from the existence of a stage-like wave, and while 
carrying out flux reversal with coercive force, the differential wave of an exciting current will return to the original value, if it 
becomes small toward zero and flux reversal is lost, and it changes in the shape of a pulse. By removing a part for an 
excitation power supply wave from this differential wave, the voltage of the shape of a pulse suitable for the magnetic marker 
is obtained, and it becomes discriminable [ goods ] from this pulse-like voltage. 
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* NOTICES * 
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EXAMPLE 



[Example] Hereafter, the method of this invention is explained based on an example. It is shown in drawing 1 by using as a ** 
type view composition of the goods identification unit which applies the method of this invention, and drawing 10 and the 
intersection are expressed with the same sign. Although the magnetic marker 1, goods 2, the belt 4, etc. are the same as 
drawing 10 , in drawing 1 , between an exiting coil 5 and AC power supply 6, they connected the detection resistance 9 and 
have connected the ends to a measuring instrument 8. The circuit where an exciting current flows sets up smaller than the 
impedance of a magnetic thin line the internal impedance of AC power supply 6, the value of the detection resistance 9, and 
the impedance of an exiting coil 5 so that an exciting current may change with the existence of the magnetic marker 1 . 
[0009] Although the direction of the magnetic thin line used for the magnetic marker 1 which uses as many things from which 
the size of coercive force differs mutually as possible can increase the number of discernment goods, it describes the case 
where the magnetic thin line which is three kinds from which the size of coercive force differs is used here in order to simplify 
explanation. Drawing 2 is the magnetic-hysteresis curvilinear view of these magnetism thin line, and is expressed with the 
solid line, the dotted line, and the alternate long and short dash line, respectively. Hm The maximum of a magnetic field, and 
HI, H2 and H3 It is the coercive force of the magnetic thin line of each magnetic thin line. 

[0010] Drawing 3 is the magnetic field wave form chart of a time zone in case the magnetic marker 1 is in the position which 
passes through between two exiting coils 5. Since the magnetic flux of a magnetic thin line changes rapidly by coercive force 
HI (tl), H2 (t2), and H3 (t3) as shown in drawing 3 , a magnetic field, i.e., an exciting current, becomes almost fixed, and it 
becomes the shape of a small stage. Inside t4, t5, and t6 of drawing 3 Coercive force of a negative side - HI, -H2, and -H3 
Expressing time corresponding, a wave shows the shape of a small stage like a positive side. Goods discernment is possible 
by distinguishing the existence of the shape of this stage. 

[00 11] Moreover, as for the above method, it is effective to consider as the formal detecting signal which avoided this since 
the measuring instrument 8 became complicated, and differentiated the magnetic field wave of drawing 3 also from the point 
of detection precision. Then, in addition to the equipment of drawing 1 , as shown in drawing 4 , from the ends of the 
detection resistance 9, it connects in series and a differentiator 10, the excitation part compensator 11, and a measuring 
instrument 8 are used. The output of the differentiator 10 of the wave acquired here, i.e., drawing 4 , is time tl , t2, and t3, as 
shown in the wave form chart of drawing 5 . And t4, t5, and t6 It changes in the shape of a pulse toward zero. Drawing 6 is the 
wave form chart which removed a part for a wave in case there is no magnetic marker 1 (here sine wave) from the wave of 
drawing 5 with the excitation part compensator 1 1 shown in drawing 4 , and is time tl, t2, and t3. And t4, t5, and t6 It 
becomes pulse-like voltage and can use as a recognition signal. 

[0012] Drawing 7 is the ** type view showing the composition when differentiating a magnetic field (exciting current) using 
the detection mutual induction machine 12, and not using the differentiator 10 of drawing 4 . However, the exiting coil 5 and 
the measuring instrument 8 have omitted illustration. The detection mutual induction machine 12 needs to make the resistance 
of an upstream, and a reactance as small as possible in order to make an impedance small. The output at this time becomes 
equivalent to the wave shown in drawing 5 . 

[0013] As mentioned above, the method of this invention needed to remove a part for a magnetic field in case the magnetic 
marker 1 does not pass along between exiting coils 5 (a part for an exciting current), and the excitation part compensator 1 1 
by the electronic circuitry was used for it by drawing 4 . However, as for this method, when the wave and size of AC power 
supply 6 are changed, compensation has a bird clapper insufficiently. Then, the method for compensating below for a part for 
this exciting current more completely is described. 

[0014] Drawing 8 is the ** type view showing the composition which used the compensating coil 13. In drawing 8 , the 
compensating coil 13 equivalent to an exiting coil 5 and the compensation resistor 14 equivalent to the detection resistance 9 
are connected to AC power supply 6 in series, and these are connected to it in parallel with the circuit of an exiting coil 5 and 
the detection resistance 9. Since these two circuits have the the same circuit conditions, its same is said of each current. It can 
be made the same wave as the wave shown in above-mentioned drawing 6 by taking out both current from the detection 
resistance 9 and a compensation resistor 14, differentiating with two differentiators 10, and making it both difference by the 
subtractor 15. The exiting coil 5 and the measuring instrument 8 have omitted illustration like [ drawing 8 ] drawing 7 . 
[0015] Drawing 9 is the ** type view of composition of having used the compensation mutual induction machine 16, and is 
connected from AC power supply 6 at the series circuit of an exiting coil 5, the series circuit of the detection mutual induction 
machine 12 and a compensating coil 13, and the compensation mutual induction machine 16, respectively. It can be made the 
same wave as the wave shown in above-mentioned drawing 6 by detecting the differential value of the current of both circuits 
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from secondary [ of the detection mutual induction machine 12 and the compensation mutual induction machine 16 ], 
connecting secondary to a retrose, and making it both difference. Illustration of an exiting coil 5 was omitted in drawing 9 . 
When using the method stated by drawing 8 and drawing 9 and there are change of AC power supply 6 and change of the 
resistance of the coil by change of a room temperature or an electric wire, a part for an exciting current can fully be 
compensated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The ** type view showing the important section composition of the equipment with which the method of this 
invention is applied 

[Drawing 2] The magnetic-hysteresis curvilinear view of a magnetic thin line used for the method of this invention 
[Drawing 3] The magnetic field (exciting current) wave form chart in the method of this invention 
[Drawing 4] The ** type view showing the important section composition of the equipment for differentiating a magnetic 
field wave 

[Drawing 51 The wave form chart which differentiated the magnetic field wave of drawing 3 
[Drawing 61 The wave form chart except a part for the magnetic field (exciting current) wave fi*om a differential wave 
[Drawing 71 The ********** type view used for the method of this invention of differentiating current with a mutual 
induction vessel 

[Drawing 81 A compensating coil, the ********** type view used for the method of this invention of compensating a 
magnetic field (exciting current) using a compensation resistor 

[Drawing 91 The ********** type view used for the method of this invention of compensating a magnetic field (exciting 
current) using a compensating coil, a compensation mutual induction machine, and a detection mutual induction machine 
[Drawing 101 The ** type view showing the important section composition of the conventional goods identification unit 
[Description of Notations] 

1 Magnetic Marker 

2 Goods 

3 Block 

4 Belt 

5 Exiting Coil 

6 AC Power Supply 

7 Sensing Coil 

8 Measuring Instrument 

9 Detection Resistance 

10 Differentiator 

1 1 Excitation Part Compensator 

12 Detection Mutual Induction Machine 

13 Compensating Coil 

14 Compensation Resistor 

15 Subtractor 

16 Compensation Mutual Induction Machine 
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DRAWINGS 



[Drawing 11 
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Drawing 71 
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[Drawing 91 
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